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(1) $P_{T}\langle t,x$) $=1$ $T$
(2) $t^{-1}P_{L+}(t,x)- tP_{L}$ (t,x) $=xP\mathfrak{u}$ (t,x)









$Bn=<\sigma 1,$ $\sigma 2\cdots\sigma$ n-l $|$ $\sigma i^{\sigma}j=\sigma_{j^{\sigma}i}$ ( $|$ i-j $|>1$ ),
$\sigma i\sigma \mathfrak{j}+1\sigma \mathfrak{j}=\sigma i+1\sigma i\sigma i+1(i=1,2,\ldots,n- 2)>$
$x_{\llcorner(q,\lambda)=(-(1-\lambda q)/(\sqrt{\lambda}(1- q))n- 1\sqrt{\lambda}e\ddagger race(\pi(b))}$
$e$ $b$ $\pi$ Bn Hecke algebra H(q,n)
$L$ $n$ Bn $b$ $b\wedge$






Lascoux-Schuzenberger $n$ $H(q,n)$ ( Bn)
: $n=6$
A(n) n n
$\Lambda(6)=11$ {{6} $\{5$ $1\}$ $\{4$ $2\}$
$\{4$ $1$ $1\}$ $\{3$ $3\}$ $\{3$ $2$ $1\}$ $\{3$ $1$ $1, 1\}$ $\{2$ $2$ $2\}$
$\{2$ $2$ $1$ $1\}$ $\{2$ $1$ $1$ $1$ $1\}$ $\{1$ $1$ $1$ $1$ $1$ $1\}$ }
$\{4$ $1$ $1\}$
$\{3$ $3\}$
$\{3$ $2$ $1\}$ ( 3)
123 124 134 125 135 123 124 134 125 135 145 126 136
45 35 25 34 24 46 36 26 36 26 26 34 24






$X1X2X3,$ $x4=524136,$ $x5=534126,$ $x6=326145,$ $x7=426135$ ,$X8X9x10,11x12X13$ ,
$x14=625134,$ $x15=635124,$ $x16=645123$
word
word 1 1 W- $G$ $x_{1},$ $x_{2},$ $x3,$ $x_{4},$ $x_{5},$ $x_{6},$ $x7,$ $xS,$ $x9,$ $x10$ ,
$x\iota\iota,$ $x\iota 2,$ $x13$ , x14, $x15$ , x16 | word $w$ . $W$ . $w$
2 $i,j(i<j)$ $W$ $i$ $j$ $i<m<j$ $m$
$w$ $W$ 325146 425136
325146 326145 425136 625134 4 6
5
3 2, 3, 4 word $w$ $wP$
$w=\ldots 2\ldots 3\ldots 4\ldots$ $–>$ $wP$
$w=\ldots 2\ldots 4\ldots 3\ldots$ $–>$ $wP=..$ 3.. 4.. 2...
$w=\ldots 3\ldots 2\ldots 4\ldots$ $–>$ $wP=$ $4\ldots 2\ldots 3\ldots$
$w=\ldots 3\ldots 4\ldots 2\ldots$ $–>$ $wP=..$ 2.. 4.. 3...
$w=\ldots 4\ldots 2\ldots 3\ldots$ $–>$ $wP=..$ 3.. 2.. 4...





2, 3, 4 1, 2, 3 3, 4, 5 4, 5, 6






















$w-$ $G$ x $I(x)$ $i\in$ I $(=\{1,2,3,4,5\})$ $i+1$ $i$
$I(x_{1})=\{3,5\}$ IC(x)
I $I(x)$ $IC(x_{1})=\{1,2,4\}$ $\sigma j$
Tj 16 $(i, i)$ $j\in$ I(xi) $- 1$
$j\not\in I(xi)$ $t$ (1, m) $(1 \neq m)$ $j\in$ I(xl) $j$
$\not\in I(x_{m})$ $A(1,m)$ $0$ $v\sqrt{q}$ $0$
3 2 $B_{7}$ $B_{8}$ $w-$
$w-$ x $I(x)$ X $I(x)$ X
$I(x)$ $X1x2X15X16$
$x1=[35],$ $x2=[245],\ldots$ , X15 $=[13]$ , X16$=[124]$
Marrix size $=14$, reduced Marrix size $=1$
$01$ $1021042$ 1 3 1 2 3 1251 3 4 1361382 4 7 1 5 6 1 5 9 1
67 16101 7 8 1711 1 7132 8121 9101 1011 1 11121 1213 1
$w-$ 3 (a, $b$ , c) $011$ Xl
x2 3 1
$042$ xl $x5$ 2
112
$B_{7}$ $w-$ B8 $w-$
-2 -3
B6 $w-$ [61 Gyoja-Naruse
( Young [4] I(X)
IC(X) ) $B_{7}$ B8 $w-$ ( $-2$ 3)
B9, $B_{10},$ $B_{11},$ $B_{12}$ $W^{-}$
B9 105452 B10 594020




2 Young ( 1 Jones ) $w-$
12 Young ( 2 Jones )






12 2 Jones ( 4 3-
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xl $=[23456]$ x2 $=[13456]$ x3 $=[12456]$ x4 $=[12356]$ x5 $=[12346]$ x6 $=[12345]$
partition: 52000000
$x1=[2456]x2=[13456]$ x3 $=[2356]$ x4 $=[1356]$ x5 $=[12456]$
$x6=[2346]x7=[1346]x8=[1246]x9=[12356]xl0=[2345]$
xll $=[1345|x12=[1245]x13=[1235]x14=1$ [ 2346]
partition: 51100000
xl $=[3456]$ x2 $=[2456]$ x3 $=[1456]$ x4 $=[2356]$ x5 $=[1356]$
$x6=[1256]x7=[2346]x8=[1346]x9=[1246]xl0=[12361$
xll $=[2345]x12=[1345]$ x13 $=[1245]$ x14 $=[1235]$ x15 $=[1234]$
partition: 43000000
xl $=[246]$ x2 $=[1346]$ x3 $=[2356]$ x4 $=[1356]$ x5 $=[12456]$
x6 $=[245]$ x7 $=[1345]$ x8 $=[235]$ x9 $=[135]x10=[1245]$
xll $=[2346]x12=[1346]x13=[1246]x14=[12356]$
partition: 42100000
xl $=[356]$ x2 $=[2456]$ x3 $=[1456]$ x4 $=[256]$ x5 $=[1356]$
$x6=[346]x7=[246]x8=[146]x9=[2356]xl0=[1356]$
xll $=[1256]x12=[246]x13=[1346]x14=[236]x15=[1361$
$x16=[1246]$ x17 $=[345]$ x18 $=[2451x19=[145]$ x20 $=[235]$
$x21=[135]$ x22 $=[125]$ x23 $=[2346]$ x24 $=[1346]$ x25 $=[1246]$
x26 $=[1236]$ x27 $=$. $[245]$ x28 $=[1345]$ x29 $=[235]$ x30 $=[135]$
$x31=[1245]$ x32 $=[234]$ x33 $=[134]$ x34 $=[124]$ x35 $=[1235]$
partition: 41110000
xl $=[456]$ x2 $=[356]$ x3 $=[256]$ x4 $=[156]$ x5 $=[346]$
x6 $=[246]$ x7 $=[146]$ x8 $=[236]$ x9 $=[136]x10=[126]$
xll $=[345]x12=[245]x13=[145]$ x14 $=[235]$ x15 $=[135]$
x16 $=[125]x17=[234]x18=[134]$ x19 $=[124]x20=[123]$
partition: 33100000
xl $=[35]$ x2 $=[245]$ x3 $=[145]$ x4 $=[25]$ x5 $=[135]$
$x6=[346]x7=[246]x8=[146]x9=[2356]xl0=[1356]$
xll $=[1256]$ x12 $=[246]x13=[1346]$ x14 $=[236]x15=[136]$
$x16=[1246]$ x17 $=[24]x18=[134]$ x19 $=[235]$ x20 $=[135]x21=[1245]$
partition: 32200000
xl $=[36]$ x2 $=[246]$ x3 $=[146]$ x4 $=[256]$ x5 $=[1356]$
$x6=[35]x7=[245]x8=[145]x9=[251x10=[135]$
xll $=[34]x12=[24]x13=[14]x14=[235]x15=[135]$
$x16=[125]$ x17 $=[246]x18=[1346]$ x19 $=[236]$ x20 $=[136]x21=[1246]$
partition: 32110000
xl $=[46]$ x2 $=[356]$ x3 $=[256]$ x4 $=[156]$ x5 $=[36]$
x6 $=[246]$ x7 $=[146]$ x8 $=[26]$ x9 $=[136]$ x10 $=[45]$
xll $=[35]$ x12 $=[25]$ x13 $=$ $[]$ 5] x14 $=[346]$ x15 $=[246]$
$x16=[146]$ x17 $=[236]x18=[136]x19=[126]$ x20 $=[35]$
$x21=[245]$ x22 $=[145]$ x23 $=[25]$ x24 $=[135]$ x25 $=[34]$
115
x26 $=[24]$ x27 $=[14]$ x28 $=[235]$ x29 $=[135]$ x30 $=[125]$
$x31=[24]$ x32 $=[134]$ x33 $=[23]$ x34 $=[13]$ x35 $=[124]$
partition: 31111000
xl $=[56]$ x2 $=[46]$ x3 $=[36]$ x4 $=[26]$ x5 $=[16]$
$x6=[45]x7=[35]x8=[25]x9=[15]xl0=[34]$
xll $=[24]x12=[14]$ x13 $=[23]$ x14 $=[13]$ x15 $=[12]$
partition: 22210000
$x1=[4]$ x2 $=[35]$ x3 $=[25]$ x4 $=[15]x5=[36]$
x6 $=[246]$ x7 $=[146]$ x8 $=[261$ x9 $=[136]$ x10 $=[3]$
xll $=[24]x12=[14]$ x13 $=[25]x14=[135]$
partition: 22111000
xl $=[5]$ x2 $=[46]$ x3 $=[36]$ x4 $=[261$ x5 $=[16]$
$x6=[4]x7=[35]x8=[25]x9=[15]xl0=[3]$
xll $=[24]x12=[14]$ x13 $=[2]$ x14 $=[13]$
partition: 21111100
xl $=[6]$ x2 $=[5]$ x3 $=[4]$ x4 $=[3]$ x5 $=[2]$ x6 $=[1]$
partition: 11111110
Matrix size $=6$ , reduced Matrix size $=0$
$011$ 1 2 1 2 3 1 3 4 1 4 5 1
Matrix size $=14$ , reduced Matrix size $=1$
$011021042$ $131$ 2 3 1251 3 4 1 3 6 1 3 $S2471$ $561591$
$6716101$ $7S171117132S121$ 910 1 1011 1 1112 1 1213 1
Matrix size $=15$ , reduced Matrix size $=1$ .
$01$ ] 1 2 1 1 3 1 24 1 34136 1 4 5 1 4 7 1 5 8 1 6 7 1 610 1
7 8 1 711 1 8 9 1 812 1 913 1 1011 1 1112 1 1213 1 1314 1
Matrix size $=14$, reduced Manix size $=2$
$01102104205101020123$ 1 3 1 1 6 1 111 2 2 3 1 27 1 2134
34 1 3 $S1$ $491$ 5 6 1 5 7 1 5 9 2 6 $S1$ $7S17101$
8 9 1 811 1 813 2 912 1 1011 1 1112 1 1213 1
Matrix size $=35$ , reduced Matrix size $=4$
$0110420510S2$ $121131161$ 24 1271 3 4 1 3 $S131023111$
$4914121$ $56151225161$ 67 1 6 $S1611161716222$
7 9 1 712 1 715 2718 1 723 2 8 9 1 813 1 819 1 910 1 914 1 920 1
1015 11021 1 1112 11113 11115 21126 1 1214 11227 1 1314 11322 11328 1
1415 11423 11425 21429 1 1524 11530 1 1617 11627 2 1718 11719 11726 1
1820 11827 11830 2 1920 11922 11928 1 2021 12023 12029 1
2124 12130 12134 2 2223 12231 1 2324 12332 1 2425 12433 1 2534 1
2627 126 $2S1263022729\iota 2S2912S31\iota 293012932129342$
3033 1 3132 1 3233 1 3334 1
Matrix size $=20$ , reduced Matrix size $=2$
$011$ 1 2 1141 2 3 1251 3 6 1 4 5 14101 5 6 1 5 7 1 511 1
6 $S16121$ $7S17131$ $S91S141$ 915 1 1011 1 1112 11113 1
1214 1 1314 11316 1 1415 11417 1 1518 1 1617 1 1718 1 1819 1
Matrix size $=21$ , reduced Matrix size $=3$
$0110420510S2$ $121131161$ 24 1 27 1 220 3
34 1 3 8 1 3102311 1 318 2 320 3 4 9 1 412 1 4192 5 6 1 5122
67 1 68 1 611 1 7 9 1 712 1 715 2 8 9 1 813 1 910 1914 1 1015 1
116
1112 11113 11115 21116 1 1214 11217 1 1314 11318 1 1415 11419 1
1520 1 1617 11618 11620 2 1719 1 1819 1 1920 1




1214 11217 112202 1314 11318 1 1415 11419 1 1520 1 1617 11618 11620 2
1719 1 1819 1 1920 1
Matrix size $=35$ , reduced Marrix size $=4$
$011052091013212114111012312512111$ $36\cdot 13121$
$451482413$ ] 416 2 419 1 5 6 1 5 7 1 514 1 520 ] 6 8 1 615 1 621 ]
7 8 1 716 1 718 2722 1 817 1 823 1 910 1 920 2 1011 11013 11019 1
1112 11114 11120 11127 2 1215 11221 11228 2 1314 11324 1
1415 11416 11425 1 1517 11526 1 1617 11627 1 1718 11728 1 1829 1
1920 11923 21924 11927 2 2021 12022 12025 1 2123 12126 1
2223 12227 12229 22230 1 2328 12331 1 2425 12431 22526 12527 12530 1
2628 12631 ]2634 22728 12732 1 2829 12833 1 2934 1 3031 13032 13034 2
3133 1 3233 1 3334 1
Marrix size $=15$ , reduced Marrix size $=1$
$011$ 1 2 1151231261341371481561 67 1 69 1
7 8 1 710 1 811 1 910 1 1011 11012 1 1113 1 1213 1 1314 1
Matrix size $=14$, reduced Marrix size $=2$
$0110520114121141113323125121223613132$
4 5 1 48249 1 5 6 1 5 7 1 510 1 6 8 1 611 1 7 8 1 712 1 813 1
910 1 913 2 1011 11012 1 1113 1 1213 1
Matrix size $=14$, reduced Matrix size $=1$
$011062121151231261341371481$ $5615102$
6 7 1 69 1 7 8 1 710 1 811 1 910 1 913 2 1011 11012 1 1113 1 1213 1
Matrix size $=6$, reduced Matrix size $=0$
$011$ 1 2 1231 3 4 1 4 5 1
117




xl $=[234567]x2=[134567]x3=[124567]$ x4 $=[123567]$ x5 $=[123467]$
$x6=[123457]$ x7 $=[123456]$
partition: 620000000
$x1=[24567]$ x2 $=[134567]$ x3 $=[23567]x4=[13567]x5=[124567]$
$x6=[23467]x7=[13467]$ x8 $=[12467]$ x9 $=[123567]x10=[23457]$
xll $=[13457]x12=[12457]x13=[12357\rfloor$ x14 $=[123467]x15=[23456]$
x16 $=[13456]x17=[12456]x18=[12356]x19=[12346]x20=[123457]$
partition: 611000000
$x1=[34567]$ x2 $=[24567]$ x3 $=[14567]$ x4 $=[23567]x5=[13567]$
$x6=[12567]x7=[23467]x8=[13467]x9=[12467]x10=[12367]$
xll $=[23457]x12=[13457]$ x13 $=[12457]x14=[12357]$ x15 $=[12347]$
x16 $=[23456]x17=[13456]x18=[12456]x19=[12356]$ x20 $=[12346]x21=[12345]$
partition: 530000000
$x1=[2467]$ x2 $=[13467]$ x3 $=[23567]x4=[13567]$ x5 $=[124567]$
$x6=[2457]x7=[13457]x8=[2357]x9=[1357]x10=[12457]$
xll $=[23467]x12=[13467]x13=[12467]x14=[123567]x15=[2456]$
x16 $=[13456]$ x17 $=[2356]$ x18 $=[1356]$ x19 $=[12456]$ x20 $=[2346]$
$x21=[1346]$ x22 $=[1246]$ x23 $=[12356]x24=[23457]$ x25 $=[13457]$
x26 $=[12457]$ x27 $=[12357]$ x28 $=[123467]$
partition: 521000000
xl $=[3567]$ x2 $=[24567]$ x3 $=[14567]x4=[2567]x5=[13567]$
x6 $=[3467]$ x7 $=[2467]$ x8 $=[1467]x9=[23567]$ x10 $=[13567]$
xll $=[12567]$ x12 $=[2467]$ x13 $=[13467]$ x14 $=[2367]x15=[1367]$
$x16=[12467]x17=[3457]$ x18 $=[2457]x19=[1457]$ x20 $=[2357]$
$x21=[1357]x22=[1257]x23=[23467]x24=[13467]x25=[12467]$
x26 $=[12367]$ x27 $=[2457]$ x28 $=[13457]$ x29 $=[2357]x30=[1357]$
$x31=[12457]$ x32 $=[2347]$ x33 $=[1347]$ x34 $=[1247]$ x35 $=[12357]$
x36 $=[3456]$ x37 $=[2456]$ x38 $=[1456]$ x39 $=[2356]$ x40 $=[1356]$
$x41=[1256]$ x42 $=[2346]$ x43 $=[1346]$ x44 $=[1246]$ x45 $=[1236]$
x46 $=[23457]$ x47 $=[13457]x4S=[12457]$ x49 $=[12357]x50=[12347]$
x51 $=[2456]$ x52 $=[13456]$ x53 $=[2356]$ x54 $=[1356]$ x55 $=[12456]$
x56 $=[2346]$ x57 $=[1346]x58=[1246]$ x59 $=[12356]x60=[2345]$
$x61=[1345]$ x62 $=[1245]$ x63 $=[1235]$ x64 $=[12346]$
partition: 511100000
$x1=[4567]$ x2 $=[3567]$ x3 $=[2567]$ x4 $=[1567]$ x5 $=[3467]$
$x6=[2467]x7=[1467]x8=[2367]x9=[1367]xl0=[1267]$
xll $=[3457]$ x12 $=[2457]x13=[1457]$ x14 $=[2357]x15=[1357]$
$x16=[1257]$ x17 $=[2347]$ x18 $=[1347]x19=[1247]$ x20 $=[1237]$
x21 $=[3456]$ x22 $=[2456]$ x23 $=[1456]$ x24 $=[2356]$ x25 $=[1356]$
x26 $=[1256]$ x27 $=[2346]$ x28 $=[1346]$ x29 $=[1246]$ x30 $=[1236]$



















































$x81=[12361$ x82 $=[245]$ x83 $=[1345]$ x84 $=[235]$ x85 $=[135]$
x86 $=[1245]$ x87 $=[234]$ x88 $=[134|$ x89 $=[124]$ x90 $=[1235]$
partition: 411110000
xl $=[567]$ x2 $=[467]$ x3 $=[367]$ x4 $=[267]x5=[167]$
$x6=[457]x7=[357]x8=[257]x9=[157]x10=[347]$
xll $=[247]x12=[147]$ x13 $=[237]x14=[137]x15=[127]$
x16 $=[456]$ x17 $=[356]$ x18 $=[256]x19=[156]$ x20 $=[346]$
x21 $=[246]$ x22 $=[146]$ x23 $=[236]$ x24 $=[136]$ x25 $=[126]$
x26 $=[345]$ x27 $=[245]$ x28 $=[145]$ x29 $=[235]$ x30 $=[135]$
x31 $=[125]$ x32 $=[234]$ x33 $=[134]$ x34 $=[124]x35=[123]$
partition: 332000000
xl $=[36]$ x2 $=[246]$ x3 $=[146]$ x4 $=[256]$ x5 $=[1356]$
$x6=[357]x7=[2457]x8=[1457]x9=[257]xl0=[1357]$
xll $=[347]x12=[247]x13=[147]x14=[2357]x15=[1357]$
x16 $=[1257]x17=[2467]x18=[13467]$ x19 $=[2367]$ x20 $=[1367]$
x21 $=[12467]x22=[35]x23=[245]x24=[145]x25=[25]$
x26 $=[135]$ x27 $=[346]$ x28 $=[246]$ x29 $=[146]$ x30 $=[2356]$
x31 $=[1356]$ x32 $=[1256]$ x33 $=[2461$ x34 $=[1346]$ x35 $=[236]$ x36 $=[136]$
$x37=[1246]$ x38 $=[247]$ x39 $=[1347]$ x40 $=[2357]x41=[1357]$ x42 $=[12457]$
partition: 331100000
xl $=[46]$ x2 $=[356]$ x3 $=[256]$ x4 $=[156]$ x5 $=[36]$
x6 $=[246]x7=[146]$ x8 $=[26]x9=.[136]$ x10 $=[457]$
xll $=[357]x12=[257]x13=[157]$ x14 $=[3467]x15=[2467]$
x16 $=[1467]x17=[2367]$ x18 $=[1367]$ x19 $=[l267]$ x20 $=[357]$
x21 $=[2457]$ x22 $=[1457]$ x23 $=[257]$ x24 $=[1357]$ x25 $=[347]$
x26 $=[247]$ x27 $=[147]$ x28 $=[2357]$ x29 $=[1357]$ x30 $=[1257]$
$x31=[247]$ x32 $=[1347]$ x33 $=[237]$ x34 $=[137]$ x35 $=[1247]$
x36 $=[35]$ x37 $=[245]$ x38 $=[145]$ x39 $=[25]$ x40 $=[135]$
$x41=[346]$ x42 $=[246]$ x43 $=[146\rfloor$ x44 $=[2356]$ x45 $=[1356]$
x46 $=[1256]$ x47 $=[246]$ x48 $=[1346]$ x49 $=[236]$ x50 $=[136]$
$x51=[1246]$ x52 $=[24]$ x53 $=[134]$ x54 $=[2351$ x55 $=[135]$ x56 $=[1245]$
partition: 322100000
$x1=[47]x2=[357]$ x3 $=[257]$ x4 $=[157]$ x5 $=[367]$
$x6=[2467]x7=[1467]x8=[267]x9=[1367]xl0=[37]$
xll $=[247]x12=[147]x13=[257]x14=[1357]x15=[46]$
$x16=[356]x17=[256]x18=[156]$ x19 $=[36]$ x20 $=[246]$
$x21=[146]$ x22 $=[26]$ x23 $=[136]$ x24 $=[45]$ x25 $=[35]$
x26 $=[25]x27=[15]$ x28 $=[346]$ x29 $=[246]$ x30 $=[146]$
$x31=[236]x32=\cdot[136]x33=[126]x34=[357]x35=[2457]$
x36 $=[1457]$ x37 $=[257]$ x38 $=[1357]$ x39 $=[347]$ x40 $=[247]$
$x41=[147]$ x42 $=[2357]$ x43 $=[1357]$ x44 $=[1257]$ x45 $=[247]$
x46 $=[1347]$ x47 $=[237]$ x48 $=[137]$ x49 $=[1247]$ x50 $=[36]$
x51 $=[246]$ x52 $=[146]$ x53 $=[256]$ x54 $=[1356]$ x55 $=[35]$
x56 $=[245]$ x57 $=[1451$ x58 $=[25]$ x59 $=[135]$ x60 $=[34]$
$x61=[24]$ x62 $=[14]$ x63 $=[235]$ x64 $=[135]$ x65 $=[125]$
x66 $=[246]$ x67 $=[1346]$ x68 $=[236]$ x69 $=[136]$ x70 $=[1246]$
partifion: 321110000
120
xl $=[57\rceil x2=\lceil 467\rceil x3=|367\rceil x4=[267\rceil x5=[l67]$
$x6=[47|x7=[357]x8=[257\rfloor x9=\lfloor 157\downarrow x10=\lfloor 37\rfloor$
xll $=[247]x12=[147]x13=[27]x14=[137]x15=[56]$
x16 $=[46]$ x17 $=[36]$ x18 $=[26]$ x19 $=[16]$ x20 $=[457]$
$x21=[357]$ x22 $=[257]$ x23 $=[157]$ x24 $=[347]$ x25 $=[247]$
x26 $=[147]$ x27 $=\lfloor 237$ ] x28 $=[137|$ x29 $=[127]$ x30 $=[46]$
$x31=[356]$ x32 $=[256]$ x33 $=[156]$ x34 $=[36]$ x35 $=[246]$
x36 $=[146]$ x37 $=[26]$ x38 $=[136]$ x39 $=[45]$ x40 $=[35]$
$x41=[25]$ x42 $=[15]$ x43 $=[346]$ x44 $=[246]$ x45 $=\lceil 146$ ]
x46 $=[236]$ x47 $=[136]$ x48 $=$ $[]$ 261 x49 $=[351$ x50 $=[245]$
$x51=[145]$ x52 $=[25\rceil x53=[135|x54=[34]x55=|24]$
x56 $=[14]$ x57 $=[235]$ x58 $=[135]$ x59 $=\lfloor 125\rfloor x60=[24\rfloor$
$x61=[134]$ x62 $=[23]$ x63 $=[13]$ x64 $=[124]$
partition: 311111000
$x1=[67]$ x2 $=[57]$ x3 $=[47]$ x4 $=[37]$ x5 $=[27]$
x6 $=[17]$ x7 $=[56]$ x8 $=[46]$ x9 $=[36]$ x10 $=[26]$
xll $=[16]x12=[45]x13=[35]x14=[25]x15=[15]$
x16 $=[34]$ x17 $=[24]x18=[14]$ x19 $=[23]$ x20 $=[13]x21=[12]$
partition: 222200000
xl $=[4]$ x2 $=[35]$ x3 $=[25]$ x4 $=[15]$ x5 $=[36]$
$x6=[246]x7=[146]x8=[26]x9=[136]xl0=[37]$
xll $=[247]x12=[147]$ x13 $=[257]$ x14 $=[1357]$
partition: 222110000
xl $=[5]$ x2 $=[46]$ x3 $=[36]$ x4 $=[26]$ x5 $=[16]$
$x6=[47]x7=[357]x8=[257]x9=[157]xl0=t37]$
xll $=[247]x12=[147]x13=[27]x14=[137]x15=[4]$
x16 $=[35]$ x17 $=[25]x18=[15]$ x19 $=[36]$ x20 $=[246]$
$x21=[146]$ x22 $=[26]$ x23 $=[136]$ x24 $=[3]$ x25 $=[24]$
x26 $=[14]$ x27 $=[25]$ x28 $=[135]$
partition: 221111000
xl $=[6]x2=[57]x3=[47]x4=[37]x5=[27]$
x6 $=[17]$ x7 $=[5]$ x8 $=[46]$ x9 $=[36]$ x10 $=[26]$
xll $=[16]$ x12 $=[4]$ x13 $=[35]$ x14 $=[25]$ x15 $=[15]$




Matrix size $=7$ , reduced Matrix size $=0$
$011$ 1 2 1 23 1 3 4 1 4 5 1 5 6 1
Matrix size $=20$, reduced Matrix size $=0$
$011021042131231251$ 3 4 1 3 6 1 3 8 2 4 7 1
56 1 59 1 67 1 610 1 78 1 711 1713 2 812 1 910 1 914 1
1011 11015 1 1112 11116 1 1213 11217 11219 2 1318 1
1415 1 1516 1 1617 1 1718 1 1819 1
Matrix size $=21$ , reduced Marrix size $=0$
$011$ 1 2 1131 24 1 3 4 1361451471 5 8 1
6 7 1 610 1 7 8 1 711 1 8 9 1 812 1 913 1 1011 11015 1
121
1112 11116 1 1213 11217 1 1314 11318 11419 11516 1
1617 11718 11819 11920 1
Matrix size $=28$ , reduced Matrix size $=1$
$01102104205101020123$ 1 3 1 1 6 1 111 2 23 1 27 1 2134
34 1 381 491 56157 1 5 9 2 514 1 6 8 1 615 1781710 1716 1723 2
891811 1813 2817 1824 2826 3912 1918 1925 21011 11019 1
1112 11120 11127 4 1213 11221 1 1322 1 1415 11416 11418 2 1517 1
1617 11619 1 1718 11720 11722 2 1821 1 1920 11923 1 2021 12024 1
2122 12125 12127 2 2226 1 2324 1 2425 1 2526 1 2627 1
Matrix size $=64$, reduced Matrix size $=2$
$011042051082$ $121131161$ 2 4 1271 3 4 1 3 8 1 310 2 311 1
4 9 1 412 1 5 6 1 512 2 516 1 6 7 1 6 8 1 611 1 617 1 622 2
7 9 1 712 1 715 2718 1 723 2 8 9 1 813 1 819 1 910 1 914 1920 1
1015 11021 1 1112 11113 11115 21126 1 1214 11227 1 1314 11322 11328 1
1415 11423 11425 21429 1 1524 11530 1 1617 11627 21635 1
1718 11719 11726 11736 1 1820 11827 1183021837 1
1920 11922 11928 11938 11945 2 2021 12023 12029 12039 12046 2
2124 12130 12134 22140 12147 22223 12231 12241 1
2324 12332 12342 1 2425 12433 12443 1 2534 12544 1
2627 12628 12630 22650 1 2729 12751 1 2829 12831 12852 1
2930 12932 12934 22953 1 3033 13054 1 3132 13145 13155 1
3233 13246 13256 1 3334 13347 13349 23357 1 3448 13458 1
3536 13551 23637 13638 13650 1 3739 13751 13754 23839 13841 13852 1
3940 13942 13953 1 4043 14054 14058 24142 14145 14155 1
4243 14246 14256 1 4344 14347 14357 1 4448 14458 14463 2
4546 14559 1 4647 14660 1 4748 14761 1 4849 14862 1 4963 1
5051 15052 15054 25153 1 5253 15255 1 5354 15356 15358 2
5457 1 5556 15559 1 5657 15660 1 5758 15761 15763 25862 1
5960 1 6061 1 6162 1 6263 1
Matrix size $=35$ , reduced Matrix size $=1$
$011$ 1 2 1141 2 3 1251 3 6 1 4 5 14101 5 6 1 5 7 1 511 1
6 8 1 612 1 7 8 1 713 1 8 9 1 814 1 915 1 1011 11020 1
1112 11113 11121 1 1214 11222 1 1314 11316 11323 1 1415 11417 11424 1
1518 11525 1 1617 11626 1 1718 11727 1 1819 11828 1 1929 1 2021 1
2122 12123 1 2224 1 2324 12326 1 2425 12427 1 2528 1 2627 12630 1
2728 12731 1 2829 12832 1 2933 1 3031 1 3132 1 3233 1 3334 1
$Ma\sigma ix$ size $=14$ , reduced Matrix size $=1$
$01102104205101020123$ 1 3 1 1 6 1 111 2 23 1 2 7 1 213 4
3 4 1381 4 9 1 5 6 1571592681 7 8 1 710 1 8 9 1 811 1 813 2
912 1 1011 1 1112 1 1213 1
Matrix size $=70$, reduced Marrix size $=4$
$011042051082021103720403$ 1 2 1 1 3 1 1 6 1 122 1 1382
24 1 27 1 2203 223 1 239 2 3 4 1 3 8 1 310 2 311 1 318 2 320 3 324 1
340 2 342 3 347 249 1 412 1 419 2425 1 441 2448 2
5 6 1 512 2 526 1 543 467 1 6 8 1 611 1 627 1 7 9 1 712 1 715 2 728 1
8 9 1 813 1 829 1 910 1 914 1 930 1 1015 11031 1
1112 11113 11115 21116 11132 11143 31145 4 1214 11217 11233 11244 3
122
1314 11318 11334 113465 1415 11419 11435 1 1520 11536 1
1617 11618 11620 21647 11652 21654 31656 1 1719 11748 11753 21757 1
1819 11849 11855 41858 1 1920 11950 11959 1 205] 12060 1
2122 12125 22126 12129 2 2223 12224 12227 1 2325 12328 12360 3
2425 12429 12431 22432 12458 22460 3 2530 12533 12559 2
2627 12633 22637 1 2728 ] 2729 12732 ] 2738 12743 2
2830 12833 12836 22839 12844 22930 12934 12940 1
3031 13035 13041 1 3136 13142 13169 3 3233 13234 13236 23247 13256 1
3335 ]3348 ]3357 1 3435 13443 13449 13458 ]3466 2
3536 13544 13546 23550 13559 13567 23569 3 3645 13651 13660 13668 2
3738 13748 2 3839 13840 13847 1 3941 13948 13951 2
4041 14043 14049 1 4142 14144 14] 50 1 4245 14251 14255 2
4344 14352 1 4445 14453 1 4546 14554 1 4655 1 4748 14749 14751 24761
4850 14862 1 4950 14952 14963 1 5051 15053 15055 25064 1
5154 15165 1 5253 15266 1 5354 15367 1 5455 15468 1 5569 1
5657 15658 1566025661 15666 25668 3 5759 15762 15767 2
5859 15863 1586945960 15964 1 6065 1 6162 16163 16165 2
6264 1 6364 16366 16465 16467 16469 26568 16667 16768 168691




914 1 917 1 925 1 948 2 1011 $\cdot 11017210261104S3$
1112 11113 11116 11127 11147 211523
1214 11217 1122021228 1124821251 31253 3
1314 11318 11329 11349 2 1415 11419 11430 11450 2
1520 11531 ]1551 2 1617 11618 11620 21632 1
1719 11733 1 1819 11834 1 1920 11935 1 2036 1
2122 12125 22126 12129 22223 12224 12227 1 2325 12328 1
2425 12429 12431 22432 1 2530 12533 1 2627 12633 22637 1
2728 12729 12732 12738 12743 22830 12833 1283622839 12844 2
2930 12934 12940 1 3031 13035 13041 1 3136 13142 1
3233 13234 13236 23247 13335 133 $4S1343513443134491$
3536 13544 13546 23550 1 3645 13651 1 3738 13748 2
3839 13840 13847 1 3941 13948 13951 24041 14043 14049 1
4142 14144 14150 1 4245 14251 14255 24344 14352 1
4445 14453 1 4546 14554 1 4655 1 4748 14749 14751 2
4850 1 4950 14952 1 5051 15053 15055 2 5154 1 5253 1 5354 1 5455 1
Mauix size $=90$, reduced Marrix size $=5$
$01105209101321211411101$ $2312512111$
3 6 1 312 1 4 5 1 4 82413 1 416 2419 1 5 6 1 5 7 1 514 ]520 1
6 8 1 615 1 621 1 7 8 1 716 1 718 2 722 1 817 1 823 1
910 1 9202935 1 1011 11013 11019 11036 11045 2
1112 11114 11120 11127 21137 111462 1215 11221 1122821238 11247 2
1314 11324 11339 1 1415 11416 11425 11440 1 1517 11526 11541 1
1617 11627 11642 1 1718 11728 11743 1 1829 11844 1
1920 11923 21924 11927 21955 1 2021 12022 12025 12056 1
123
2123 12126 12157 1 2223 12227 12229 22230 12258 1 2328 12331 12359 1
2425 12431 22445 12460 1 2526 12527 12530 12546 12551 22561 1
2628 12631 12634 22647 12652 22662 1 2728 12732 12748 12763 1
2829 12833 12849 12864 1 2934 12950 12965 1 3031 13032 13034 23066 1
3133 13167 1 3233 13251 13268 1 3334 13352 13354 23369 1
3453 13470 1 3536 13556 23637 13639 13655 1 3738 13740 13756 13763 2
3841 13857 13864 2 3940 13945 13960 1 4041 14042 14046 14061 1
4143 14147 14162 1 4243 14248 14263 14277 24344 14349 14364 14378 2
4450 14465 14479 24546 14571 14647 14648 14672 14749 14773 1
4849 14851 14874 1 4950 14952 14975 1 5053 15076 1 5152 15177 1
5253 15278 1 5354 15379 1 5480 1 5556 15559 25560 15563 2
5657 15658 15661 1 5759 15762 1 5859 15863 158,65 25866 1
5964 15967 1 6061 16067 26071 1 6162 16163 16166 16172 16177 2
6264 16267 16270 26273 16278 26364 16368 16374 1 6465 16469 16475 1
6570 16576 1 6667 16668 16670 26681 1 6769 16782 1 6869 16877 16883 1
6970 16978 16980 26984 1 7079 17085 1 7172 17182 27273 17274 17281 1
7375 17382 17385 27475 17477 17483 1 7576 17578 17584 1
7679 17685 17689 27778 17786 1 7879 17887 1 7980 17988 1
8089 1 8182 18183 18185 2 8284 1 8384 18386 1 8485 18487 18489 2
8588 1 8687 1 8788 1 8889 1
$Ma\sigma ix$ size $=35$ , reduced Matrix size $=2$
$011$ 1 2 1151 2 3 1261 3 4 1 3 7 1 4 8 1 5 6 1 515 1
67 1 6 9 1 616 1 7 8 1 710 1 717 1 811 1 818 1 910 1 919 1
1011 11012 11020 1 1113 11121 1 1213 1.1222 1 1314 11323 1
1424 1 1516 1 1617 11619 1 1718 11720 1 1821 1 1920 11925 1
2021 12022 12026 1 2123 12127 1 2223 12228 1 2324 12329 1
2430 1 2526 1 2627 12628 1 2729 1 2829 12831 1 2930 12932 1
3033 1 3132 1 3233 1 3334 1
Matrix size $=42$, reduced Matrix size $=3$
$01104205101730183026202930355$
1 2 1 1 3 1 1 6 1 1162 127 2 136 424 1 2 7 1 217 2 228 2
34 1 3 8 1 329 2331 3 4 9 1 430 256 1 5 9 2 510 1 513 2 521 1 5404
67 1 6 8 1 611 1 622 1 641 579 1 712 1 723 1 8 9 1 813 1 815 2 816 1 824 1
914 1 917 1 925 1 1011 11017 21026 11038 3 1112 11113 11116 11127 11137 2
1214 11217 11220 21228 11238 21241 3 1314 11318 11329 11339 2
1415 11419 11430 11440 2 1520 11531 11541 2 1617 11618 1162021632 1
1719 11733 1 1819 11834 1 1920 11935 1 2036 1 2122 12125 22126 12129 2
2223 12224 12227 1 2325 12328 12341 32425 12429 12431 22432 12439 22441 3
2530 12533 12540 22627 12633 22728 12729 12732 1 2830 12833 12836 2
2930 12934 1 3031 13035 1 3136 1 3233 13234 1323623237 1
3335 13338 1 3435 13439 1 3536 13540 1 3641 1 3738 13739 13741 2
3840 1 3940 1 4041 1
Matrix size $=56$, reduced Matrix size $=4$
$0110520910132121141110123125121112433$
3 6 1 312 1344 345 1 4 8 2 413 1 4162419 1 4402443 3
56 1 5 7 1 514 1 520 1 541 2 68 1 615 1 621 1 6422
7 8 1 716 1 718 2 722 1 743 2 745 3 746 2817 1 823 1 844 2 847 2
124
910 1 920 2 1011 11013 11019 ] 1] 12 11114 11120 11127 2
1215 11221 11228 2 1314 11324 1 1415 1 1416 11425 1 1517 11526 1
1617 11627 1 1718 11728 1 1829 1 1920 11923 21924 11927 21935 1
2021 12022 12025 12036 1 2123 12126 12137 1 2223 12227 12229 22230 ] 2238
2328 12331 12339 1 2425 12431 22440 1 2526 12527 12530 12541 1
2628 12631 12634 22642 1 2728 12732 12743 1 2829 12833 12844 1
2934 12945 1 3031 13032 13034 23046 1 3133 13147 1 3233 13248 1
3334 13349 1 3450 1 3536 13539 23540 13543 2 3637 13638 13641 1
3739 13742 13755 3 3839 13843 13845 23846 13853 23855 3
3944 13947 13954 24041 14047 24142 14143 14146 1 4244 14247 14250 2
4344 14348 1 4445 14449 1 4550 1 4647 14648 1465024651 ]
4749 14752 ] 4849 14853 1 4950 14954 1 5055 1 5152 15153 15155 2
5254 1 5354 1 5455 1
Matrix size $=70$ , reduced Matrix size $=5$
$0110520114014103430383121141113311511332$
2 3 1 2 5 1 212 2 216 1 234 2 3 6 1 313 2 317 1 335 2
4 5 1 4 8 24 9 1 418 1 5 6 1 5 7 1 510 1 519 1 6 8 1 611 1 620 1
7 8 1 712 1 721 1 813 1 822 1 910 1 913 2 933 1 945 3 946 3 949 1
1011 11012 11034 11044 21050 1 1113 11135 11145 21151 1
1213 11236 11252 1 1337 11353 1 1415 11419 21423 11427 21451 4
1516 11518 11524 11553 3 1617 11619 11625 11652 2
1720 11726 11753 2 1819 11822 21827 11830 21833 11849 1
1920 11921 11928 11934 11950 1 2022 12029 12035 12051 1
2122 12130 1213222136 12152 12165 2 2231 12237 12253 12266 2
2324 12334 223565 2425 12427 12433 12458 4
2526 12528 12534 12541 22557 3 2629 12635 1264222658 32664 4
2728 12738 127663 2829 12830 12839 12865 2 2931 12940 12966 22969 3
3031 13041 13067 2 3132 13142 13168 2 3243 13269 2
3334 13337 23338 ]3341 23354 1 3435 13436 13439 13455 1
3537 13540 13556 1 3637 13641 13643 23644 13657 1
3742 13745 13758 1 3839 13845 23859 1 3940 13941 13944 13960 1
4042 14045 14048 24061 1 4142 14146 14162 1 4243 14247 14263 1
4348 14364 1 4445 14446 14448 24465 1 4547 14566 1 4647 14667 1
4748 14768 1 4869 1 4950 14953 24954 14966 34967 3
5051 15052 15055 15065 2 5153 15156 15166 2 5253 15257 1
5358 1 5455 15458 25459 15462 2 5556 15557 15560 1 5658 15661 1
5758 15762 15764 25765 1 5863 15866 1 5960 15966 2 6061 16062 16065 1
6163 16166 1616926263 16267 1 6364 16368 1 6469 1
6566 16567 16569 2 6668 1 6768 1 6869 1
Matrix size $=64$ , reduced Matrix size $=4$
$01106201410192$ $1211511151$ 2 3 1 26 1 216 1
3 4 1 3 7 1 317 1 4 8 1 418 1 5 6 1 510 2 519 1 523 2 529 1
67 1 69 1 620 1 630 1 7 8 1 710 1 721 1 731 1 811 1 822 1 832 1
910 1 913 2923 1 926 2933 1 1011 11012 11024 11034 1
1113 11125 11135 1 1213 11226 11228 21236 1 1327 11337 1
1415 114302 1516 11519 11529 1 1617 11620 ] 1630 116422
1718 11721 11731 11743 2 1822 11832 11844 2
125
1920 11938 1 2021 12023 12039 1 2122 12124 12140 1 2225 12241 1
2324 12342 1 2425 12426 12443 1 2527 12544 1 2627 12645 1
2728 12746 1 2847 1 2930 12934 22938 12942 23031 13033 13039 1
3132 13134 13140 1 3235 13241 1 3334 13337 23342 13345 23348 1
3435 13436 13443 13449 1 3537 13544 13550 1 3637 13645 13647 23651 1
3746 13752 1 3839 13849 2 3940 13942 13948 1 4041 14043 14049 14056 2
4144 14150 14157 24243 14253 1 4344 14345 14354 1 4446 14455 1
4546 14556 1 4647 14657 1 4758 1 4849 14852 24853 14856 2
4950 14951 14954 1 5052 15055 1 5152 15156 15158 25159 1
5257 15260 1 5354 15360 25455 15456 15459 1 5557 15560 15563 2
5657 15661 1 5758 15762 1 5863 1 5960 15961 15963 2 6062 1 6162 1 6263 1
Marrix size $=21$ , reduced Matrix size $=1$
$011$ 1 2 1161 2 3 1271 3 4 1381 4 5 1491 5101 67 1
7 8 1 711 1 8 9 1 812 1 910 1 913 1 1014 1 1112 1 1213 11215 1
1314 11316 1 1417 1 1516 1 1617 11618 1 1719 1 1819 1 1920 1
Matrix size $=14$, reduced Marrix size $=1$
$0110520114$ $121141113323125121223613132$
4 5 1 48249 1 5 6 1 5 7 1 510 1 6 8 1 611 1 7 8 1 712 1 813 1
910 1 913 2 10 $11_{\tau}1101211113112131$
Matrix size $=28$ , reduced Matrix size $=2$
$0110620164$ $12115111_{-}9323126121823413713192$
4 8 1 420256 1 5102 514 1 6 7 1 6 9 1 615 1 7 8 1 710 1 716 1
811 1 817 1 910 1 913 2918 1 1011 11012 11019 1 1113 11120 1
1213 11221 1 1322 1 1415 11419 21425 4 1516 11518 11527 3
1617 11619 11626 2 1720 11727 2 1819 1182221823 1 1920 11921 11924 1
2022 12025 1 2122 12126 1 2227 1 2324 12327 2 2425 12426 1 2527 1 2627 1
Marrix size $=20$ , reduced Matrix size $=1$
$011072$ $121161$ $231271341381$ $451491$ $5101$
671612278 1 711 1 8 9 1 812 1 910 1 913 1 1014 1 1112 111162
1213 11215 1 1314 11316 1 1417 1 1516 11519 2 1617 11618 1 1719 1 1819 1
Matrix size $=7$ . reduced Matrix size $=0$





#define size tableau 200
#define max-index 100
#define red matrix size 500






char *local-alpha, $* alpha[\max_{-}rep_{-}size]$ ;
unsigned int $*1$ $ca1_{-}I_{-}set,$ $*I_{-}set$ [ $\max_{-}rep$-size];
WPTR $* incident_{-}marrix[\max_{-}marrix_{-}size]$;
int $g1$ , g-bl, $g_{-}num_{-}of_{-}rep$ , g-pos, $g_{-}I_{-}pos$ , g-num vertex;
int g-matrix.-Size[size-tableau];
int $red_{-}\max_{-}marix_{-}size$ ;
int $g_{-}depth[size_{-}tableau]$ , max-depth, $dim$;
int $g_{-}red_{-}en\eta[red_{-}ma\dot{m}x_{-}size1$;
int g-WI $=0$ ;
FILE $*g_{-}\Phi_{-}Y$ ;
int $I_{-}search_{-}number(.|, i)$
int $j,$ $i$ ;
$\{$
register int $r$ , len;
len $=g_{-}depthU+1$ ];




int $i,$ $k$ ;
$\{$
register int $p,$ $q$;
for $(p=0;p<=g_{-}num_{-}of_{-}rep;p++)$













































if $(1oca1_{-}I_{-}set[p]\ 0x0001)$ return(l); break;
case 2:
if $(1oca1_{-}I_{-}set[p]\ 0x0002)$ return(2); break;
case 3:
if $(1oca1_{-}I_{-}set[p]\ 0x0004)$ return(3); break;
case 4:
if $(1oca1_{-}I_{-}set[p]\ 0x0008)$ return(4); break;
case 5:
if $(1oca1_{-}I_{-}set[p]\ 0x0010)$ return(5); break;
case 6:
if $(1oca1_{-}I_{-}set[p]\ 0x0020)$ return(6); break;
case 7:
if $(1oca1_{-}I_{-}set[p]\ 0x0040)$ return(7); break;
case 8:
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if $(1oca1_{-}I_{-}set[p]\ 0x0080)$ return(8); break;
case 9:
if $(1oca1_{-}I_{-}set[p]\ 0x0100)$ retum(9); break;
case 10:
if $(1oca1_{-}I_{-}set[p]\ 0x0200)$ retum(10); break;
case 11:
if $(1oca1_{-}I_{-}set[p]\ 0x0400)$ rerum(ll); break;
case 12:
if $(1oca1_{-}I_{-}set[p]\ 0x0800)$ rerum(12); break;
case 13:
if $(1oca1_{-}I_{-}set[p]\ 0x1000)$ rerum(13); break;
case 14:
if $(1oca1_{-}1_{-}set[p]\ 0x2\alpha)0)$ retum(14); break;
case 15:
























for Ci $=0;j<=g_{-}num_{-}of_{-}rep;j++$ ) $\{$
if $((k=I_{-}search_{-}numberQ, i)\rangle$ $>=0$) $\{$











register int $i,$ $j$ ;





for $(|=0;j<g_{-}depth[i];j++)1oca1_{-}alpha[Lpos++]=tableauD][i- 1]$ ;
$g_{-}ma\alpha ix_{-}size[g_{-}num_{-}of_{-}rep]++$ ;
$\}$
if (g-pos % g-bl $!=0$) $\{$





int bl, $depth[]$ ;
$\{$
int $i,$ $j$ ;
char temp;
if (bl $=1$ ) $\{$
tableau[0][0] $=\prime A’$ ; alpha-tableau$()$ ; I-tableau$()$ ;
if $(g_{-}WI)$ $\{$
printf(“x%Old $=[^{\prime 1},$ $++g_{-}num_{-}ve\mathfrak{n}ex$);
for $(i=1;i<g_{-}b1;i++)$ $\{$
$j=get_{-}class_{-}number(i, g_{-}I_{-}pos- 1)$;
if $(|)$ printf(“%Old “, j);
$\}$
if $(\ _{-}num_{-}ve\mathfrak{n}ex \% 5)$ printf$(\prime\prime]")$ ;













char wl $[],$ $w2[]$;
$\{$
register int $i$ ;
$i=0$ ;
while $(i<g_{-}b1)$ $\{$






char wl $[]$ , $w2[|$ ;
$\{$
register int $i,$ $j$ ;
for $(i=0;i<g_{-}b1- 2;i++)$ { /*93, 4/30 $*/$
for $0=i+2;j<g_{-}b1;j++$) $\{$
if (pair-between(wl, $i,$ $j$ )) $\{$
ch-exchange(&wl $[i],$ &w $1U]$ );
if (check-identity(wl, $w2$)) retum(l);










register int $j$ ;
for Ci $=0;j<g_{-}b1;j++$ )
if $(i=(int)(wUl-\copyright’))$ retumlj);







register int $i,$ $k,$ $p$ ;
for $(i=0;i<g_{-}ma\dot{m}x_{-}size[cp];i++)$ $\{$








printf(“An error happened in $[search_{-}word_{-}position].\yen n’$ ‘);
exit(0);
1
void $set_{-}W_{-}graph_{-}entry$($i,$ $j$ , mp)
int $i,$ $j$ , mp;
$\{$
WPTR *temp, *inf;
if $C|<i$) exchange(&i, &j);
temp $=incident_{-}matrix[i]$ ;










































void $phase2_{-}check$($cp$ , mp, wl, $w2$)
int cp, mp;
char wl $[]$ , $w2[]$ ;
$\{$
register int $i$ ;
int pl, $p2,$ $p3$ , ql, $q2,$ $q3$ , sl, $s2$ ;
for $(i=1;i<=g_{-}b1- 2;i++)$ $\{$
pl $=search_{-}number_{-}position(i, w1)$;
$p2=search_{-}number_{-}position$( $i+1$ , wl);
$p3=search_{-}number_{-}position$($i+2$ , wl);





if ($(q1<\varphi \ \ \Phi<q3)_{11}||(q3<(\rho\ \ ep<ql))$ ;
else $\{$
if ((pl<p3&&p3 $<p2)_{1t}||$ (p2<p3&&p3.$<p1)$)
ch-exchange(&wl [p1], &wl [p2]);
else if ((p2<p1&&p1 $<p3)_{1}^{I}1(p3<pl$ &&pl $<p2)$)
ch-exchange(&wl [p2], &wl [p3]);
if $((ql<\Phi\ \ \Phi<q2)_{I1}||(q2<\phi\ \ \Phi<ql))$
ch-exchange(&w2[q1], &w2[q2]);




if $(!check_{-}W_{-B}raph_{-}en\sigma y(s1, s2,0))$
$set_{-}W_{4}raph_{-}entry(s1, s2, mp+1)$ ;
if ((pl<p3&&p3 $<p2)$ : (p2<p3&&p3 $<p1)$)
ch-exchange(&wl $[p1],$ &wl [p2]);
else if ($(p2<pl$ &&pl $<p3)1(p3<pl$ &&pl $<p2)$)
ch-exchange(&wl [p2], &wl [p3]);
if $((ql<\Phi\ \ \Phi<q2)\}_{1}^{t}(q2<\Phi\ \ \Phi<ql))$
ch-exchange(&w2[q1], &w2[q2]);
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void $make_{-}W_{4}raph1$ (cp, $i,$ $j$)
int cp, $i,$ $j$ ;
1
register int $k,$ $p$ ;
char wordl [size-..tableau], word2[size tableau];
for $(p=0, k=g_{-}b1^{*}i;k<g_{-}b1^{*}(i+1);k++,$ $p++$) wordl $[p]=alpha[cp][k]$ ;
for $(\rho=0, k=g_{-}b1^{*}j;k<g_{-}b1^{*}(|+1);k++,$ $p++$) $word2[p]=alpha[cp][k]$;
if (phasel-check(wordl, word2)) $set_{-}W_{-}graph_{-}entry(i, j, 1)$;
$\}$
void $make_{-}W_{-}graph2$( $cp$ , mp, $i,$ $j$ )
int cp, mp, $i,$ $j$ ;
$\{$
register int $k,$ $p$ ;
char wordl [size-.tableau], word2[size-tableau];
for $(p=0, k=g_{-}b1^{*}i;k<g_{-}b1^{*}(i+1);k++,$ $p++$) wordl [$pJ=alpha[cp][k]$;
for $(p=0, k=g_{-}b1^{*}j;k<g_{-}b1^{*}\mathfrak{h}+1);k++,$ $p++$) $word2[p]=alpha[cp][k]$;
$phase2_{-}check$($cp$, mp, wordl, word2);
$\}$
int inclusion(k, $j,$ $m$)





$res=I_{-}set[k][m]\ 0x0001$ ; break;
case 2:
$res=I_{-}set[k][m]\ 0x0002$ ; break;
case 3:
$res=I_{-}set[k][m]\ 0x0004$ ; break;
case 4:
$res=I_{-}set[k][m\rfloor\ 0x0008$ ; break;
case 5:
$res=I_{-}set[k][m]\ 0x0010$ ; break;
case 6:
$res=I_{-}set[k][m]\ 0x0020$ ; break;
$\infty e7$ :
$res=1_{-}set[k][m]\ 0x0040$ ; break;
case 8:
$res=I_{-}set[k][m]\ 0x0080$ ; break;
$\infty se9$ :
$res=I_{-}set[k][m]\ 0x0100$ ; break;
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case 10:




$res=I_{-}set[k|[m|\ 0x0S00$ ; break;
case 13:
$res=I_{-}set[k][m]\ 0x1000$ ; break;
case 14:
$res=I_{-}set[k][m]\ 0x2000$ ; break;
case 15:




int $check_{-}W_{4}raph_{-}entry(i, j, k)$
int i, j, $k$;
$\{$
WPTR *temp;
if $(|<i)$ exchange(&i, &j);
temp $=incident_{-}ma\ddagger rix[i]$ ;
if (temp $==NULL$) retum(0);
else $\{$
if lj $<temp->a2$) retum(O);
while (temp $!=N\dot{\iota}$JLL) $\{$
if (temp-$>a2==j$) $\{$
if $(k=0)$ retum(l);
else if (temp-$>index==k$) $return(k)$ ;
else retum(0);
$\}$
else if (temp-$>a2<j$ ) $\{$
if (temp-$>next==$ NULL) return(0);









int $k,$ $s$ ;
$\{$
int $j,$ $m,$ $\mathfrak{n}$ ;
char buf[50];
FILE ’fp-w;
for Ci $=0;j<g_{-}b1- 1;j++$) $\{$
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sprintf(buf, $|R\% 02d\% 02d\% 02d’’$ , g-bl, $k,$ $j+1$ );
if $((\Phi_{-}^{w}=fopen(buf, ’|w’’))=NULL)$ $\{$





if (inclusion(k, $j+1$ , m)&&!inclusion(k, $j+1$ , n)&&check-W-graph-enrry(m, $n,$ $0)$)
fprintf(fp-w, “%ld %ld 1 “, $m,$ $n$);
1
if (inclusion(k, $j+1,$ $n$)) $\Phi rintf$($\Phi_{-}w$ , “%ld %ld-l “, $n,$ $n$);
else fprintf(fp-w, “%ld %ld 2 “, $n,$ $n$);
for $(m=n+1;m<s;m++)$ $\{$
if (inclusion(k, $j+1$ , m)&&!inclusion(k, $j+1,$ $n)\ \ check_{-}W_{-B}raph_{-}en\ddagger ry(m,$ $n,$ $0)$)




















$\}$ else if $(n=0)$ $\{$
printf$(\prime\prime Ynpa\mathfrak{n}i\dot{u}on: ")$ ;
for $(i=0;i<=g_{-}b1;i++)$ $\{$




if (depth[max-depth] $!=0$) $printf(Vn^{1\prime})$ ;
else $\{$
for $( i=0;i<\max_{-}depth;i++)\Phi rintf$($g_{-}\phi_{-}Y$ , “ %d‘‘, $depth[i]$);







printf(”Memory exhausted in $[a1_{P}ha[\%d]].\yen n’’,$ $L^{num_{-}of_{-}rep);}$
exit(0);
1
$I_{-}set[g_{-}num_{-}of_{-}rep]=$ (unsigned int )malloc$((long)sizeof(int)g_{-}matrix_{-}size[g_{-}num_{-}of_{-}rep])$;
if $(I_{-}set[Lnum_{-}of_{-}rep1=NULL)$ $\{$
















g-bl $=a- depth[0]=n$ ;
$g\lrcorner=g_{-}num_{-}of_{-}rep=0$;
local-alpha $=( cMr^{*})maUoc((1ong)sizeof(char)^{*}\max_{-}rep_{-}size^{*}\max_{-}matrix_{-}size)$ ;







printf(”Matrix size=%d, reduced Matrix size=%d\n’’, $g_{-}matrix_{-}size[k],$ $\dim$);
if (g-WI $<2$) retum;
for $(m=0;m<g_{-}matrix_{-}size[k];m++)$ $\{$
temp $=inciden\iota_{-}marrix[m]$ ;
while (temp $!=NULL$) $\{$
$/*$ printf(”%2d %2d %2d “, $m$ , temp-$>a2$ , temp-$>index$); $*/$













if $((1_{-}set[k][i]\ 0x0012)=0x0012\ \ !(1_{-}set[k][i]\ 0x009))g_{-}red_{-}entry[\dim++]=i$;
break;
case 7:
if $((1_{-}set[k][i]\ 0x0012)=0x0012\ \ !(I_{-}set[k][i]\ 0x009))g_{-}red_{-}entry[\dim++]=i$;
break;
case 8:
if $((1_{-}set[k][i]\ 0x0012)=0x0012\ \ !(1_{-}set[k][i]\ 0x0049))g_{-}red_{-}entry[\dim++]=i$ ;
break;
case 9:
if $((1_{-}set[k][i]\ 0x0092)=0x0092\ \ !(1_{-}set[k][i]\ 0x0049))_{L}red_{-}entry[\dim++|=i$;
break;
case 10:
if $((1_{-}set[k][i]\ 0x0092)=0x0092\ \ !(1_{-}set[k][i]\ 0x0049))g_{-}red_{-}entry[\dim++]=i$;
break;
case 11:
if $((1_{-}set[k][i]\ 0x0092)=0x0092\ \ !(1_{-}set[k][i]\ 0x0249))g_{-}red_{-}en\alpha y[\dim++]=i$;
break;
case 12:





int $k,$ $s$ ;
int $i$ ;













printf(“maximum depth ? “);
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scanf($\prime\prime\%d’,$ &max-depth);
printf(”braid index ? ‘);
scanf($\prime\prime\%d^{\prime 1},$ &bl);




if (tableau[i] $=NULL$) $\{$
for $(j=0;j<i;j++)ffee(tableauU])$;





if $((g_{-\Phi_{-}^{v}}=fopen(buf, \prime w’’))=NULL)$ $\{$






for $( i=0;i<\max_{-}ma\dot{m}x_{-}size;i++)incident_{-}mauix[i]=NULL$ ;
sprintf(buf, $RR\% 03d^{t\prime}$ , bl);
if $((\phi_{-}w=fopen(buf.’\prime\prime w’’))=NUIA)$ $\{$
printf(“File %s can not open.Vn“, buf);
exit(0);
$\}$
$\Phi rintf(\Phi_{-}w, \prime\prime\%dln’’, g_{-}num_{-}of_{-}rep)$ ;
for $(k=0;k<g_{-}num_{-}of_{-}rep;k++)$ $\{$
if $(L^{matrix_{-}size[k]}>1)$ $\{$
for $(i=0;i<g_{-}ma\sigma ix_{-}size[k]- 1;i++)$




for $(i=0;i<g_{arrow}matrix_{-}size[k]- 1;i++)$ $\{$
for $0=i+1;j<g_{-}ma\alpha ix_{-}size[k];j++$) $\{$
if (check..$W_{-B}aph_{-}en\sigma y(i,$ $j,$ $p0)$) $\{$
if $(p0=pl)p1++$ ;














fprintf(fp-w, “%ld %ld “, $g_{-}matrix_{-}size[k\rfloor,$ $\dim$ );





















KNOTTHEORYbyCOMPUTER is a computer software for Apple
Macintosh computers being developed in order to assist researchers in
knot theory. This program
(1) draws a picture of a knot or a link on the display from a given P-data.
(2) allows the user to draw a picture of a knot by the mouse for inputting
a knot.
(3) simplifies a given diagram of a link, and determines whether the knot
represented by a diagram of about 50 crossings or less is trivial or
not.
(4) computes polynomial invariants of links such as those of Alexander,
Conway, Jones, HOMFLY, $Q$ , and Kauffman.
(5) allows the user to draw a picture of a braid, and compute
the Alexander and the Jones polynomial of the closed braid,
using $\underline{Matrixre_{-}oresentations}$of the braid (up $to10\infty$strin braids).
(6) allows the user to apply Reidemeister, Markov, and other moves to a
shown diagram by clicking the mouse.
(7) allows the user to decompose a knot into a tangle, and
execute 3 kinds of mutations of the tangle.
(8) allows the user to deform the link by edge-moves or vertex-moves
using tracking mouse in the PL-drawing mode.
(9) computes 3-parallel polynomial invariants of 3 and 4 braids which
can recognize Kinoshita-Terasaka and Conway knots.
The program has many more features (some of which have not been
documented).
Getting started.
Start the program by $double- click\dot{m}g$ on its icon. A blank window
will appear, and the menu bar will show 6 items: File, Edit, DRAW,
ACTION, DEFORM, and MODE&UTIL.
The first two of them are used for manipulating text files onlv. You
can use them to prepare P-data files or to edit $\log$ files. Note that the
name of a P-data file must end with the extension ‘.prd’, as in ‘trivial.prd’.
The program supports HFS file system, but all the $\log$ files are created in
the folder which contains the application.
The third menu DRAW is used for inputting a knot using the mouse.
Choose ‘Draw a Knott. Click the mouse to start drawing a knot. Move
the mouse at a moderate speed while drawing. When the mouse pointer
comes back to the starting point, the program converts the picture to a
diagram with a small circle over each crossing. You can then change any
of the crossings by clicking over the small circle. When you click
somewhere else, the program creates the P-data for the knot and outputs
it in the current $\log$ file. If no $\log$ file is opened, the P-data is written in
the file named $\uparrow WORK.LOG’$ . The current version of
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KNOTTHEORYbyCOMPUTER does not support inputting a link by this
method.
You can altematively draw a picture of a knot or a link by ‘PL Draw a
link‘. By choosing this menu, one enters the PL draw mode. One can
then draw a diagram of a knot or a link “piecewise linearly” by clicking
vertices. One can cancel drawing the last edge by pressing the “Delete”
key. Note that one remains in the PL draw mode until one chooses the
“..Exit“ from the “DRAW” menu. Once you have constructed a knot and
link, you may modify it by clicking any vertex and then by pressing the
“Delete“ key. The selected vertex becomes the staning vertexovertexfbecomesrt of the
current PL-data. Furt ermore. you can save and load thePda aL-dat Furthermorev PL data bv the
corresponding menus $a_{-}o_{-}oearing$ when you enter into the PL draw mode.
This mode also contains a facility to compute rapidly the one variable
Alexander polynomial of a link with a great many crossing points using
the Alexander matrix of the link. The routine makes use of the fraction
free Gaussian elimination method to compute determinants of Alexander
matrixes and so has been implemented multi $1e_{-}orecision$ integers to
compute Alexander polynomials of large links to avoid coefficient
expansions.
Moreover, you can draw a picture of an n-string braid by ‘Draw a
braidt. Entering this menu, you input a braid as follows:
abcdefghAB$CDEFGHb^{\wedge}5$
where letters express generators of Braid groups, capital letters do
inverses of them, and the symbol A gives a power of generators.
You can also input three commands ‘open’, ‘read’, and ‘close’ to
substitute to input a word (see Moody.data in the disk). Note that in a
data file, one data must be terminated at a canige retum. We will
improve the user interface of this routine in the next version.
The ACTION menu .
The main menu is ACTION. It contains 13 submenus. You choose
‘OPEN a data file‘ submenu to open a P-data file. ‘READ a P-data‘ reads
one P-data. Choosing ‘COMPUTE invariants’ computes polynomial
invariants of links using the Conway relation and writes them in the
current $\log$ file. By default the program computes the Jones polynomial
only; you can change it by the $\uparrow SET$ invariants‘ submenu in the
tMODE&UTILt menu. Although all the computed invariants are
outputted in the $\log$ file, only the default invariant is displayed on the
window within a certain screen limit size; scrolling the window
displaying the invariant is not supported in the current version of the
program.
After reading a P-data, you can see a diagram of the knot by choosing
‘SHOW a link‘ submenu. By choosing ‘SELECT a domaint in the
DEFORM menu, one can specify the outer region for drawing the
diagram.
142
tJUDGE a knot to be trivial‘ in the ACTION menu determines if the
given knot is a trivial knot by searching for up to 2-waves. If no 2-waves
are found, the program applies Reidemeister moves of types II and III
under a certain rule to fmd 2-waves. The judgment is correct for almost
all diagrams of about 50 crossings or less, although some diagrams of the
trivial knot for which the program fails to judge have been found (see
Figure 1.0).
About P-data.
KNOTTHEORYbyCOMPUTER uses a data stmcture called P-data to
intemally represent a knot or a link. A P-data is defmed as follows:
Given a diagram of a knot or a link, trace a component starting from an
arbitrary point and number each crossing one encounters $(1, \ldots, m1)$ until
one retums to the starting point. For a link diagram, trace another
component and continue numbering crossings $(m1+1, \ldots)$ . When the
process is done, each crossing should be assigned two numbers, one for
the undercrossing arc and the other for the overcrossing arc. The P-data
is
$2nc$
ml m2 ... $m_{C}$
al $a2\ldots$ an
where $n$ is the number of crossings, $c$ is the number of components, $mi$
is the number of crossings on the i-th component. When one traces the
components of the diagram in the same way as $he/she$ numbered
crossings, at the i-th overcrossing point, the number attached to the
corresponding undercrossing point is the absolute value of ai. The sign
of $ai$ represents the algebraic crossing number at the crossing.
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Figure 1.0
For instance, the above diagram of the trivial knot is drawn by the
program from the following P-data
30 1
30
11 17-14-2725-20 1 23 3-101521 $- 29- 713$
555
(The 555 in the last line indicates the end of the P-data).
Comments and inquiries are welcomed, and send them to
Mitsuyuki Ochiai
Department of Information and Computer Sciences
Nara Women’s University
Kita-Uoya Nishimachi, Nara 630 JAPAN
email: ochiai\copyright ics.nara-wu.ac.jp
P.S. I have planning to improve the user interface of the next version
greatly and the improved version will be distributed only by Network,
where the network address is wuarchive.wustl.edu. Please contact
professor Earl D. Fife, if you have an any interest. If you are not available
for E-mail, please inform me of your hope by a real-mail.
Earl D. Fife
Professor of Mathematics
Calvin College
email: fife\copyright calvin.edu
